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Abstract. The mycotoxin contamination of some products which constitutes vegetal substrates in different 
foodstuff or fodder was often ignored, despite the fact that the consumption of such products may 
seriously jeopardize the health. Different food stuffs and fodders samples were collected from a county in 
the South of Romania and it was studied the concentration of ochratoxin A, zearalenone, fumonisin, 
deoxynivalenol (DON) and total aflatoxin. Mycotoxins identification was made by using ELISA method 
and the results interpretation was done according to the provisions of Commission Regulation (EC) no. 
1881/2006. Following the investigations there were recorded values of 1,28-5,40 times higher than the 
admitted limits for DON concentration in 7 out of 194 analyzed samples and of 1,40-5,00 times higher for 
ochratoxin A in 2 out of 93 analyzed samples. For zearalenone, total aflatoxin and fumonisin, the 
concentrations ranged within the admitted limits in all samples. During this study, mycotoxin 
contamination was noticed for a large number of samples. Even if the levels of contamination recorded 
values lower than the admitted limit, they provide a clear picture regarding the quality of raw materials 
used for various food and fodder and their processing, transport, storage and marketing conditions. 
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INTRODUCTION 
 
Fungal infestation and mycotoxin contamination are quite frecuent lately, so that almost 
all vegetal substrates which get in animals’ or man’s diets carry such undesirable elements 
(Coman and Popescu, 1985; Coman et al., 2007). 
Mycotoxicology researches try to provide data on vegetal substrates quality, on their 
nutritional valence and, finally, to establish the extension and intensity of both foodstuff and 
fodder contamination with mycotoxins, in order to ensure high quality nutritional substrates 
which wouldn’t affect consumers’ heath. 
The risk associated with consumption of mycotoxins that can occur naturally or not in 
people and animals food is often ignored although it can lead to serious epidemiological aspects 
(Fink-Gremmels, 2005; Fung and Clark, 2004; Lund and Frisvad, 2003; Pestka, 2007). 
 
MATERIALS AND METHODS 
 
From the territory of a county in the South of Romania there were collected samples of: 
bread, maize products, pasta, flour, breakfast cereals, oil, tea, wine, spices, dried fruits, rice and 
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cereals used in some mixed fodder obtaining. From the collected samples, there was made the 
mycotoxic examination examination for establishing the levels of ochratoxin A, zearalenone, 
fumonisin, deoxynivalenol and total aflatoxin. The method used for mycotoxins’ identification was 
ELISA test. The results interpretation was made according to EC Regulation no. 1881/2006, which 
provides the maximum admitted levels for certain contaminants in foodstuffs (***, CE 1881/2006). 
 
RESULTS AND DISCUSSION 
 
The results of the analysis are presented below in 5 tabs. In Tab. 1 are given the values 
of deoxynivalenol in maize products, bread, pastries, pasta, flour, cereals (wheat) and breakfast 
cereals. 8 samples were collected from maize out of which none exceeded the maximum value of 
750μg/kg, as provided by EC Regulation 1881/2006. 
 
Tab. 1 
 
Deoxynivalenol values in different foodstuff 
 
Sample type Total 
no. of 
samples 
No. of 
samples 
with 
undetectab 
values
No. of samples with 
values below the 
admitted limit/values 
No. of samples 
with values 
above the 
limit/values 
Maximum  
admitted limit 
CE 1881/2006 
Reg. 
Maize 
products 8 6 2/µg/kg: 58.8; 140 0 750 µg/kg 
Bread 29 13 
13/µg/kg: 418.8; 19.2; 
64; 23; 102; 97; 99; 
69.5; 405; 190.6; 20.5; 
328; 38.2 
3/ 
1140 µg/kg; 
650 µg/kg;  
847 µg/kg
500 µg/kg 
Pastries 22 7 
13/µg/kg: 331; 43; 
251; 69.6; 258; 315; 
48; 23; 251; 306.8; 
74.4; 30.8; 298 
2 (pretzels)/ 
1330 µg/kg; 
815 µg/kg 
500 µg/kg 
Pasta 28 8 
20/µg/kg: 28; 20.5; 
20.5; 321; 21; 126; 
77.8; 45; 75; 34.6; 38; 
35; 24; 95.5; 26; 27; 
27.4; 83.5; 53; 147 
0 750 µg/kg 
Flour 22 13 7/µg/kg: 494; 25; 604; 35.3; 41.5; 23.5; 241 
2/ 
1215 µg/kg 
964 µg/kg
750 µg/kg 
Cereals 74 46 
27/µg/kg: 467; 30; 
440; 20.4; 710; 48.6; 
586; 55.2; 35; 23.7; 
290; 29.7; 140.4; 
101.3; 51.32; 27; 70; 
22; 82.6; 46.5; 35; 
82.6; 46.5; 35; 82; 45; 
337; 220.5; 73.5; 80.3; 
41; 56 
1/  
6750 µg/kg 
(wheat) 
1250 µg/kg 
Breakfast 
cereals 11 6 
5/µg/kg: 35.4; 124; 
32.6; 20.5; 385.4 0 500 µg/kg 
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Of a total of 29 samples of bread out of which deoxynivalenol was measured, 3 samples 
had values above the maximum admitted limit of 500μg/kg, exceeding being by 2.28 times, 1.3 
times and 1.7 times. From the 22 samples of pastries, two samples of pretzels exceeded the limit 
of 500 μg/kg by 2.66 and 1.63 times respectively. In none of the 28 samples of pasta and 11 of 
breakfast cereals was not exceeded the admitted limit for deoxynivalenol. 
Of the 22 samples of flour were recorded overvalues in two of them by 1.62 and 1.28 
times. From the 74 cereals samples, in 46 was not detected deoxynivalenol. A sample of wheat 
exceeded the maximum admitted limit of 1250μg/kg by 5.4 times and in 27 samples the values 
recorded were below the limit. The amount of zearalenone in samples of cereals, flour, pastries, 
bread, maize products, breakfast cereals and oil are presented in Tab. 2. 
 
Tab. 2 
Zearalenone values in different foodstuff 
 
Sample type Total no. 
of 
samples 
No. of samples 
with 
undetectab 
values
No. of samples with 
values below the 
admitted 
limit/values
No. of samples 
with values 
above the 
limit/values 
Maximum  
admitted limit 
CE 1881/2006 
Reg.
Maize 
products 38 31 
7/ 
µg/kg: 14; 5; 3.14; 
4.36; 22.8; 8; 65
0 75 µg/kg 
Cereals 
(maize) 69 58 
11/ 
µg/kg: 17; 2.83; 
79.6; 27.3; 250; 1.9; 
19.28; 3.75; 2.3; 
146; 5.35
0 350 µg/kg 
Flour 25 19 
6/ 
µg/kg: 28; 17.4; 
2.97; 10.6; 6.6; 2.76
0 75 µg/kg 
Pastries 47 31 
16/ 
µg/kg: 4.35; 2.16; 
7.85; 5.44; 2.16; 
1.91; 9.98; 2.93; 
7.95; 3.04; 11.66; 
2.66; 2.9; 2.53
0 50 µg/kg 
Bread 29 25 
4/ 
µg/kg: 4.09; 4.33; 
4.43; 11.3
0 50 µg/kg 
Breakfast 
cereals 28 24 
4/ 
µg/kg: 6.7; 6.14; 
25.5; 63
0 50 µg/kg 
Oil 9 0 
9/ 
µg/kg: 59.23; 136; 
135; 112; 8.12; 
17.5; 15.2; 51.9; 
149.4
0 400 µg/kg 
 
Analyzing the results in the tab it is noticed that from the total of collected samples, 
regardless of product, there was none with values above the admitted limit as provided in EC 
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Regulation 1881/2006.  Thus, out of 69 cereals samples, in 58 zearalenone was not detected as 
for the other 11 samples the values were much below the admitted limit. 
From the 38 maize samples, 31 were negative and 7 below the limit. 
Regarding the other samples, it was noticed that: from the 25 flour samples, 19 were 
negative and 6 below the admitted limit; from the 47 pastries samples, 31 were negative and 16 
below the limit (50 µg/kg); from the 29 bread samples, 25 were negative and 4 below the limit; 
from the 28 breakfast cereals samples, 24 were negative and 4 below the limit and in all 9 oil 
samples there was detected zearalenone below the 400 µg/kg admitted limit. 
In Tab. 3 are shown the values of fumonisin out of 15 maize and 72 maize products 
samples. 
 
Tab. 3 
 
Fumonisin values in different foodstuff 
 
Sample type Total no. 
of 
samples 
No. of 
samples with 
undetectab 
values 
No. of samples with 
values below the 
admitted limit/values 
No. of samples 
with values 
above the 
limit/values 
Maximum  
admitted 
limit 
CE 
1881/2006 
Reg.
Maize 15 10 5/µg/kg: 70; 201; 500; 1830; 68.4 0 4000 µg/kg 
Maize 
products 72 59 
13/µg/kg: 236; 95; 
233; 821; 103; 67; 
841.5; 1572; 823; 324; 
106; 191 
0 4000 µg/kg 
 
Analyzing the results, it can be noticed that in 10 of the 15 maize samples fumonisin 
could not be detected and in the other 5 the concentration was below the admitted limit of 4000 
µg/kg. In 59 of the 72 maize products samples, fumonisin was not detected unlike the other 13 
where the values were below the limit. Ochratoxin A was measured in 93 samples: 59 of cereals, 
5 of tea, 26 of wine and 3 of spices, respectively. 
The results of the measurement in the above samples are shown in Tab. 4. 
 
Tab. 4 
 
Ochratoxin A values in different foodstuff 
 
Sample 
type 
Total no. 
of 
samples 
No. of samples 
with 
undetectab 
values
No. of samples 
with values below 
the admitted 
limit/values
No. of samples 
with values 
above the 
limit/values 
Maximum  
admitted limit 
CE 1881/2006 
Reg. 
Cereals 59 55 2/ µg/kg: 1.129; 2.04
2 (wheat)/ 
µg/kg: 7; 25 5 µg/kg 
Tea 5 2 
3/ 
µg/kg: 1.14; 2.74; 
4.26
0 20 µg/kg 
Wine 26 26 0 0 2 µg/kg 
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Spices 3 2 1/ µg/kg: 1.73 0 15 µg/kg 
 
Analyzing the results in the tab, it can be seen that in 55 of the cereals samples there was 
not detected ochratoxin A, in 2 of the samples the values ranged below the admitted limits of 5 
µg/kg and in 2 samples of wheat are above the admitted limit by 1.4 and 5 times respectively. 
From the tea samples, 2 did not contain the mycotoxin and 3 recorded values below the 
admitted limit of 20 µg/kg. In any of wine samples there was not detected ochratoxin A. 
Concerning the spices samples, only in one the concentration was detected and below 
the admitted limit of 15 µg/kg. In Tab. 5 are presented the results of total aflatoxin measured in 
different vegetal foodstuff samples. There were collected 139 samples: 18 of dried fruits, 36 of 
spices, 2 of flour, 1 of instant rice, 61 of cereals and 21 of oil seeds and oleaginous fruits. 
 
Tab. 5 
Total aflatoxin values in different foodstuff 
 
Sample type Total no. 
of 
samples 
No. of 
samples with 
undetectab 
values
No. of samples with 
values below the 
admitted limit/values 
No. of samples 
with values 
above the 
limit/values 
Maximum  
admitted limit 
CE 1881/2006 
Reg.
Dried fruits 18 14 4/µg/kg: 0.47; 0.28; 0.28; 0.58 0 4 µg/kg 
Spices 36 12 
24/µg/kg: 0.52; 1.19; 
1.1; 0.83; 0.57; 1.05; 
1.12; 0.9; 0.88; 0.46; 
0.54; 0.45; 0.37; 0.34; 
0.27; 0.4; 0.48; 2.84; 
0.38; 0.95; 0.4; 0.43; 
0.616; 3.55 
0 10 µg/kg 
Flour 2 1 1/µg/kg: 1.76 0 4 µg/kg
Instant rice 1 0 1/µg/kg: 0.86 0 4 µg/kg
Cereals 61 33 
28/µg/kg: 2.75; 1.36; 
2.38; 1.86; 1.93; 
2.135; 1.9; 2.1; 2; 1.7; 
1.9; 2.7; 2.94; 2.65; 
2.64; 2.63; 2.53; 2; 
2.48; 2.52; 2.55; 2.18; 
2.04; 2.93; 2.1; 2.8; 
2.9; 2.7 
0 4 µg/kg 
Oil seeds and 
oleaginous fruits 21 15 
6/µg/kg: 1.6; 0.31; 
0.27; 0.34; 0.35; 0.33 0 4 µg/kg 
 
Analyzing the obtained results, it can be concluded that in any of the samples the 
concentrations were not above the admitted limits although in 64 samples total aflatoxin could be 
detected as follows: 4 of dried fruits, 24 of spices, 1 of flour, 1 of instant rice, 28 of cereals and 6 
of oil seeds and oleaginous fruits. The present study highlighted a serious issue concerning the 
mycotoxin contamination given the large number of samples affected. The concentrations below 
the admitted limits could still be dangerous due to the epidemiologic potential which can 
jeopardize consumer health, mostly the people with immunologically vulnerable background 
(children, older people and suffering from chronic diseases). 
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It also should be taken into account mycotoxins accumulation in liver because enzymatic 
detoxification of aflatoxin is a complex process with multiple stages in which a wide spectrum of 
enzymatic compounds participate successively or simultaneously. Thus, hepatic detoxification is 
not carried out immediately and the repeated exposure of the organism to such toxic compounds 
even in low dosage could lead to chronic mycotoxicoses. Mycotoxins’ synthesis processes and 
especially the extent of their evolution depend on the substrate of fungi development and 
multiplication, on environmental factors mainly the temperature and humidity and on 
technological conditions of collection, storage and processing. Aflatoxin-contaminated foodstuff 
(including animal origin ones) and fodders may cause serious conditions in humans and animals, 
even lethal, such as hepatocellular carcinoma, more and more frequently. 
 
CONCLUSIONS 
 
From the 194 foodstuff samples, DON exceeded the admitted limit provided by EC 
Regulation 1881/2006 in 3 bread samples, 2 pretzels samples, 2 flour samples and 1 wheat 
sample by 1.28 to 5.40 times. 
Zearalenone did not exceed the limit in any samples of the 245 analyzed ones. 
Fumonisin was not detected in 69 samples and overvalues were not recorded in any of 
the 87 samples.  
Ochratoxin A, measured in 93 different vegetal foodstuff, was detected in 8 of them, out 
of which in 6 the values ranged below the admitted limit and in 2 wheat samples exceeded it by 
1.4 to 5 times. Total aflatoxin did not record overvalues in any of the 139 samples regardless 
their nature. 
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